Markers of complement-dependent and complement-independent glomerular visceral epithelial cell injury in vivo. Expression of antiadhesive proteins and cytoskeletal changes.
Visceral glomerular epithelial cells (GEC) are an important component of the glomerular filtration barrier to proteins. While ultrastructural GEC changes have frequently been observed in proteinuric states, no suitable light microscopic markers of GEC injury have yet been identified. We have analyzed in vivo the GEC expression of proteins known to be involved in cell shape changes. SPARC (osteonectin, BM-40) and tenascin (cytotactin, J1, hexabrachion) belong to a group of anti-adhesive glycoproteins, that modulate cell-matrix interactions. We also studied cytoskeletal intermediate filament proteins, including desmin and vimentin. The GEC expression of SPARC, tenascin, desmin, and vimentin was analyzed in various types of GEC injury in the rat, including complement-mediated injury (passive Heymann nephritis, autologous immune complex nephritis, conA anti-conA nephritis), complement-independent injury (nephrotoxic nephritis), toxic injury (aminonucleoside nephrosis) and hypertensive injury (5/6 nephrectomy, angiotensin-II infusion). A complement-mediated model of mesangial cell injury (anti-Thy 1.1 mesangial proliferative nephritis) served as a control. SPARC mRNA and protein were constitutively expressed in normal rat glomeruli. Immunostaining and immunoelectron microscopy primarily localized SPARC to the cytoplasm of GEC. Markedly increased glomerular SPARC synthesis and GEC immunostaining was observed in all instances of complement-mediated GEC injury but in none of the other conditions. In contrast, glomerular immunostaining for tenascin, that also stained in a GEC pattern, either remained unchanged or increased to a minor degree (complement-mediated models). GEC immunostaining for desmin in normal rats was low and variable, and increased significantly in any form of GEC injury but not in anti-Thy 1.1 nephritis. No concomitant increase of GEC immunostaining for vimentin was detectable, which could have been due to the constitutively high expression of vimentin in GEC. SPARC and desmin, but not tenascin or vimentin, are suitable light microscopic markers of GEC injury. The combined staining for these proteins may be useful in differentiating the mechanisms of GEC injury.